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FURTHZR RESZARCH OF DETERMINATION OF DNA I BLCOD
AS AY INDEX OF RESUMATIC PROCESS ACTIVITY

Trodatricks Vestnik A. B. Zborovsiiy and
‘»12 t

! 3
{Jowxnal of Prysiatrics) o V. A. Shkolniiiova-Bespalova
Vol. 45, No. 5, pages 270-270, ~Vo7

In diseasns with a systemic afflicticn of the connective tissues,
such as rhcumatic fever and progressive polyarthritis, the intimate mech-
anisms of metabolic disorders in general, and of protein meiabolism dis-
ordcrs in particular, have not yet been clarified adecuntely, and trey
require further study. The relationship ¢f tiese changes to the inner-
rost disorders of cell metabolism has rot been estoblished accurately, al-
thougn the significant role thet nuclecproteids and nucleic acids play in
tue synthesis and metabolism of proteins is known. It has been observed
+4at various derivatives of the nucleic acids are components of the fer-
ants and co-ferments. The close relationsnip between the mucleic acids
and antigea structures also has been pointed out.

The study of nucleic acid metabolism in various pathological pro-
cesses is a new and timcly problem. The disorders and discrganization of
tne system of connective tissues may depend Yo a consideravle extent on
the changes in nucleic acid metabolism.

In »atients suffering from rheumatic Zever and progressive poly-
arthritis the nucieic acid metabolism is relatively wnexplored. There
ere only individual reports on the gquantitative content of nucleic acilds
in tihe conmncctive tissues, as & function rheumatic process activity (R.
Ptasheskas, M. Ye. Kurmayeva). In our previous investigations (1963),
and also in the works of V. P. Kaznacheyev ct al (1964), and o. I. Danis
end B. Yusyavichyute (196L), an ettempt wa. mede to study cuantitatively
tne DNA content in the blood of patients suffering from rheumatic fever.

In this work further research was done on the DNA content in the
blood (in the formed components of the nuclei) of rheumetic fever patieats
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in varicus phases ¢of the rheumatic process, dyvnomically, before and after
antirheunatic therapy; and also in the blood of patients suffering fronm
p*o*rc,sbih noi.yartnriti., and chrome tensillitis. In addition, we stud-

el the DA content of the *on tissue that tho Otcrhinolaryngology

Clinic of the Volgograd Medical Inszluute (clinic nezied by Professor Z.
Volfscn) supplied us afier tonsillectomi.s on povients suifering from
chronte tonsillitis

An a‘c‘;c"*)t was mede also o coupare T
cprars thol Characterize the ccoancetive tLoour 3 oad Jive en irdica-
tion of the acutencss and zeitivity of the srocess (cx Iinshenilanine reaction,
detecrmination of sialic acid). A comparative study was male of the quan-
titative DUA content and of the data from tze deiermination of the anti-
strepvolysin @ titers, C-reactive protein, and Iibrinogen.

&

5

u b

R ol P! fnA 4
R VY] ein indie-
]

L: (‘:

i)
-
N

1 ouxr investigations we uscd Fersinl's modified rethod for +he de-
ermin ation of Dila, spectrophotomeirically, on an SF-2m speetrophotoneter
with auton t:.c recerding. The calibration curve was consiructed on the
basis of vhe DNA standard supplied by the Irmmunological Leboratory, Insti-

tute of Rueumatism, Acadery of Medical Sciences USSR.

In eacn determination the DNA centent was computed in microsrans
per 10,000 leusocytes and reduced to 1.0 milliliter of blood. When the

DI conte % of tonsil tissue was studied, it was computed in micrograms
per one gruam of tissue.,

In a1l we investigated 311 patients. These included 160 with rheu-
netic fever, 29 with progressive polyarthritils, and 122 with chronic ton-
sillitis. Of the 122 chronic tonsillitis patients, the DNA content of the
tonsil tissue was studied in 57; the DNA content of the blood, in &'t an
the DHA content of both the blood and tonsil tissue, in 21. There were 185
females and 126 malec. The breakiown by age was the following: from 13 to
25, 120 patients; from 26 to 35, 115 patients; from 36 to L5, 41 patients;
from 46 to 55, 29 patients; and 56 or older, six patients.

aAn overwhe.ming majority of the patients, then, were youths or per-
sons of middle age. In addition, we investigated a control group of 18
healthy persons, from 20 to 31 years of age.

There were 125 pabtients in the active phase of rheumatic fever, and
35 in the inactive phase. Of the 125 rheumatic fever patients in the ac-
tive phase, nine hal predominantly articular symptons, and 116 had rheuma-
tic carditis. The course was acute and subacute (ectivitics IIT and II)
in 19 patienvs; chronic (activity I) in 67; constantly relapsing in 35;
and latent (activity I) in four. The attack of rheumatic fever was the
first for 11 patients, and recurrent for ll4 who had developed rheumatic
neart disorders. Awmong the 11b patients with some valvular disorder, 24
had first-degree circulation insurficiency, 68 had second-degree insuffi-
clency, and tvo had thind-degree circulation insufficiency. We observed
20 patients durin; complete compensation.
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paticnts vwith progrescitt polyarthritis, th: disease
5 anl subacule in . In eight patients the

©ooxudative, baoed on jolnt defomnavicen. There were

-

e prelilerabing rnase of the process, witn pre-
ThTons.  rocel inmfcciion was found in 13 pa-
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. Heduced te 1.0 md of bicc, tho IhA conter
1 group ransed frem 19 to 99 mp/ri.
Dilfferent wore the resulis cobitained in the case of rheumatic fever
o Fovients in the active passe with on acute or subacute course
ivitics IIT and IX) of the disease usually sizowed (16 of the 19 pa-
ients) o nigh DI content, much hogher tawa 1y Persons conpris-
nr the control group (from C.16 to 0.90 u » 10,000 lewiocytes; or ro-
d to cne millimeter of dlocd, from 271 to €35 ,ag/ml). The difference
cotucen tho mean values of the DA centent zand the patients with an acute
» swoacnte course (activities IIT and II) and hoalthy persons was clear-
1y significant (Teble 1). Aler aniirheunatic ircatment, before release
from tne ward, in most of fthe investisaied patients (ten pabtienis were ex-
anined dyramically) the DIA content actuatly did not differ from normal
.07 to 0.11 ug per 10,000 leukocytes; reduced to one milliliter of blood,
o 91 xs/ml, and in one patient 1065 /ug/ml). In other words, no actuol
crence was found in the DA content betwcen patients prior to their
s~ from the ward, and healthy persons (Table 1).
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A inereased Dila content was found in patients with 2 chronic
course (activity I) of the disease (0.18 to 0.54 jug per 10,000 leuko-
eytes in 60 of the 67 paticnts, or 138 to 43k ug/ml). In seven patients
3 s content was found to be normal (47 to 78 ug/wl). It must be em-
phasized that in most patients who initially had a high DA conternt (dn
49 of the &C patierits with an acute course), this indicator did not te-
ceme rormal before their relcase from the ward (the DA content was 0.18
o C.3% xg per 10,00C loukocytes, see Table 1). In these paticnts the
DA content reduced te one milliliter of blood (123 to 293 ag/ml) like-
wise did not become noimaal,
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Droadnation of “he paticnts with a continucsly relonsing rrhounas
Lic vrocess showed Luwt 21 of the 35 patients had o IHA content corre-
suon i to the minimun value odtained in nealiny persons (0.03 taq 0.05
X0 per 10,000 lewkoeyses) or even lower (0.01 and 0.02 ug per 10,000 leuko-

cyies). Iu is important to emphasize that in the case of leukopenia,
wadeh ceeusie, y :

me blood (L3 %0 &7 ng/ml). In Tive of the wicre-uentioned
53 patients the reconded DYA valucs in the blood were rexmal (SU to 75
w/ml), ond in nine patients the recorded values exceeded tue muximum
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DNA Content, ug/10,000 Loukocytes
‘ (Statistical Deiz)
i
| Kocficicnt
‘ spolehiivosti
. . . N, 1 Bigme m (t) {
Noeologické formy Max. | Mia. @ N ‘-'* £ pH wovndal b i
: w rdrevymi
-
- ko
A Revmatickd horedla ( I I 7
l Aktival fiize, akutal & -
subakutni pribith
(e tivite 11X & I1}; . : ’
(&) | pti ndstupu 0,90 0.00 o418 | 02211 0052 6.4
picd prapuitdnim q‘ 0,30 0,07 0,121 0,065 | 0,0218 1,7
Aktivni fize, chron!
(2) | priben
{aktivita T
(a) | ptinistupa 0.54 0.08 0,357 3122 | 00149 16,5
p+d proputttoimm [ ¢ )| 0.38 0,04 0,221 . 0,608 | 0,0111 10,3
+(3) | Neskiivni féze 28 | 0,05 0,11 0,067 | 0,013 19 ,
' Progresivni polyariritida 1,73 0,10 0,404 0,345 | 10,0639 5,0 .
6 Chronicki tonsilitida 0,43 0,04 0300 | 0,065 | 0,008 16 }
Zdravi lidé 0,18 0,03 0,083 | 0,0308] 0,074 - i
E Chronickd tonzilinda i
. * {v tkini mandli, v game | i -
na 1 g tkand) {18500 | 40 266,153 | 253,979 | 20,803 3 .
Lidé, ahymuchi .
F PP ailniénich nehoudoh
{v tkini mandli,
v gams s 1 g thind) 4 [ ] 16,333 10,965 | 4,917 -

Key to Table l:

I - nosological forms; II - reliability factor (t)
in comparisons with
healthy persons;

A. Rheumatic fever
1. Active phase, acute or subacute course (activities III
and II)
a. On ednission
b. Before iclease
2. Active phase, chronic course (activity I)
a. On gdnission
b. Before release
2. Inactive phase
B. Irogressive polyarthritis
C. Chronic tonsillitic
D. Zealthy nersons

E. Cnroaic tonsillitis (in tonsil tissue, ug/g of tissue) e
F. Victizms of traffic accidents (in tonsil tissue, ug/g of tis- d
sue )
1
| !
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forn {0.17 to 0.96 uyg per 10,000 leukoeytes). Iecause of leukopenia *hat
occwrred in four out ol these nine patients, ana when controlling the re-
sults of the examinations by reduction to one milliliter of blood, this
inercase in the DUA content of ihe leukocytc: cannot express an absolute
incrcase in the DA content of the blood (reiuced to one milliliter, 87
to 95 ug/iml). Even in the course of furtrer situly, the DL content hard-
ly charged in patients with a coniinvousl; relunsing fore of the dlsease.

Iz three of the four paticnis with a lotent course (zotivity I) of
the disecse, an inercased Dila content of the blood was recorded {0.19 to
0.93 ug per 10,000 leukocytes), but & normal content in the remaining case
(0.12 xg per 10,000 leukocytes).

A comparative analysis showed that the highesv DA content occurs
in rreumatic fever patients in the acvive phase, with predeminantly arti-
cular symptoms of the disease.,

We were unzble to find any statisiicelly significant relationship

oetween the DNA content and the degree of circulation insulficiency.

Further study of the DNA content in rheumatic Iever patients in the
inactive raase produced the following findings. In 25 of the 35 rheumatic
fever paticnts in the inactive phase, the DA contenct per 10,000 leukocytes
did not differ from the values obtained in heolthy persons (0.05 to 0.15);
olsc the cbsoluic DHA content of the vlood {35 to 91 mg/ml) did not differ
from the norm. In ten patients the DNA ccatent of the blood was inercased
(0.16 to 0.28 ug per 10,000 lewkocytes). But we were unable to establisl
with sufficient reliobility an inercase in the 2NA centent in all rhewna-
tic fever patients in the inactive phase (Table 1).

The examination of yrogressive polyartiritis patients established
in the five acute paticats and in 17 of trhe 24 subacute patients a ten-
dency toward an inerease in the absolute DilA content of the blood in gen-
eral and in the DA content of the leukoeytes (0.18 to 1.73 xg per 10,000
leukocytes; rzduced to one milliliter of blood, 172 to 1470 ug/ml). In
scven of tie patients with a subacute cowrse the DA content of the leuko-
cytes aiid the DNA content reduced to one milliliter of bLlood were normal
a5 evmpared with healthy persons (0.10 to 0.1 ug per 10,000 leukocytes;
£9 to 108 ug/ml). As evident from the table, a reliable difference in the
average vaiue of the DA content was fowud between progressive polyarthri-
tis paticnis and healthy persons.

«r

An cnalysis of <he cxamination results cf 65 chronic tonsililitis
vasicnts shoved in L2 of tihem a normal DA ecntent in the lewwocsues
{¢.0% to 0.15 ug per 10,000 leukocytes) and also in a reducilon £O one
zilliliter of bloci {2k to 90 mg/ml). In 23 pactlents the LA content per
10,000 leuiacytes was inereased (0.16 to 0.43 «Z), and so wus the DA con-
+ant reducel to one mi.iiliter of dlood (103 o 2wi AZ). Iut in general,
we 61l not find a reliable difference in the wveraZe valuss between pa-
ticnts wnd sealthy persons (Table 1).
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e studied oliso the DA con*ont in the tonsil tissue of T8 chronic
tonsillitis patients., Tane DIA ¢ A

& commarison, in six instance ated tousil tissue fronm
resh colavers of traflic accident vict"xs. The DIA content was low and
appeased only in the minimal cpiiccd dencowy

Th‘ Gifference between the zeon wvalucs oppocrs epitirely real and
relizble (Table 1).

A comparasive cnzlysis chowed a diviev o ad
content ol the blood and C-reactive protein. In 10 @i
th an acute or subactuz course of ithe discase {activitics III cad II)
who showed high ONA values, we found C-reoctive protein. A strong posi-
tive reactio (+++, ++++, and more) was observed in ten w-em,s, and a
positive reaction (++), in six paticnis. After antiricumatic therapy and

before rclease from the ward, C-reactive zrotein in these 3

hese a:lents disap-
pearcd, parallel with the return of the DIA coutent to no..,a.l.

icn Tetween the DA
euzztic pavients

ool
5

C-reactive protein was established also in 57 of thc €0 rheunatic
fever patients with a chronic course (aCthluf I), in wrom the DIA content
or the blood was i1increased. Here the reaction was stror 5«,{ ros tive in
15 pau:.en s, positive In 13, and weakly positive (+) in 29. In threa of
the 60 patients with an increased IL... contens, no C-reactive protein was
determined in the blood. It must be ermphasized that in seven rheumatic

fever patients with a ¢hronie course and a normal LNA content, the test
for C-reactive proitein vas negative.

Among the 21 patients who had a continucusly relepsing form of
rheumatic fever and an absolute decrease in the DA content of the blood,
the test for C-reactive protein was weakly positive in 1+ patients, ad
positive in four. lo C-revactive protein was Tound in the remaining three
patients. In none of tacse cascs was there a strong positive reaction.

A direct cormvlanilon was found hetween the INA content of the blood
and the antistroptolysin O titers of rheumatic fover patienic. Higher
antistreptolysin O titers were obiained Iin seven vests of bilood with an
inereasad DMA content, from patients with on .cute or subacute ccusse
of rrewaciic fever {activitics III and II). Among nine patients who
rad the ccutiawously relapsing form ol the discase and an incrcased DNA
content of tae blocd, hizher antisiraptolysin O tiiers were found in six
cascs, ond noimel titers in the remaining thite cases. Anoag the three
patienis vith a nermal DA content, normud antistreptolysin O titers were
recoxrded in tWo cases.

>

An analysic of the wesults of *he examinations showed a parallel-
icn besween tie DA ccontent of the blood and the fibrinonen content cf

A s
the bleod plesma. In 1k of +he 10 p.‘.mr.t'" with an acute or sudbacute
course of “he process (activities III and II) ard an inercased JXA cen-
tont, the fibrinogen content of tihe Ulood plactma was found To be incizas-
cx (froz €.55 %0 0.75 5). A mwltiplication of the fibrinosen in the

z
o

frem K0 to 1500 ug per gram. .
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atlisned in 52 of ihe 60 patients r:ho suffered from the
ne discace (ac,-v:.ty I) %3

o

went in thedr o t »icr to the releasc of
these patients from the werd ond pw.u.lWe with thc i‘e.ilum of the DNA con~
teat to ratirn wo normal, Ln mooe of thers patients (in 49 of the 60 with
an initicily increased IUA concent) uae n_,,r f‘o“.. gen content of the
plasma remoined (In &3 paiionts, 0.2 %0 0.85 g5).

A}

he g 2 Pl ] e ke e gt e
Zx ell nine ¢f the nationts wiih

2 cmrsen? = 2 3 o~
Lo eontintow Say :‘c.;a.ps-ng I0id o4
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the Ciscose and an absolute docicass Ln tua LI content of the blool, the
Tisrinogen content of Uhe blesd plusczma was fazriw 2d (0.5C Lo 6.7C g9).
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the 16 ricunusic fever vaticnis In the zevive prnase with an acute or
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tae veiwes of the dighnenyicaine reactlon incieas
o

to 0.55C). In scven patients
$he chronlc course c*" he ii
dipnenylumine reaction (0.228 o 0.
naticnts wivk an Increascd I, cont
walre rocesion vere recoxded only in thive of th lents
sroup who nad o pormal DNA content in the blood. Ia four of thoese severn
Datients, ot a nmommal DIA content, trhe diphonylomine reaction was posi-
tive (0.228 to 0.842).

Jo parallelisz betuwecn the DIA content and the values of the di-
phenylaning reacticn was found in patients sufforing fron <he continuous-
Ly relapsing form of the disease. OF 21 potients in thos _roup wivh o
low absolute DiA \.0..~C?nu in the blocd, hiher Jliphenyl S48 VOLULS were
ostained ordy for seven pasients (0.230 to 0.-25), axd in 14 the diphernyl-
anine runstion éid not aepart from the nor: (0.125 4o 0.21C). Thus the
comporative analycis chowed that the detommination of the 2UA content in
tae blood i3 more iniicative than the dizhenyitnine vaiug in the case of
racumatic fover patienis in the &itive phasc, with o continuousiy relaps-
ing Jorw of the ui 2ase.

IL rhewmatic fever jadlents in the active phase we oo unadble to
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Surmaax-
————

vestigation:

] ‘ The following conclusions may be drawvn from the results of the in-
|

——

2. In rheumatic fever patients with an zeute, subacute, caronice, '
and latent course of the disewse (aciivities III, II and I) the DMA con- !
e tent of the !;ukocytes is increused in most cases, even whea reduced to
one nilliditer of vlood. Parallel with the inercase of the DHA content,
however, in patients suffering from the continucusly relapsing fora of
the discase there is norc oftten an sbsolute drop in the amocunt of DHA in

the blood, and this drop hardly chenges in the course of subsequent exami-
natlons.

2. In nmost patients sutfering fren an acute or subzeute form of
the disease (activities III ard II) the DA content retwms to normal as
the activity of the process diminishes. In patients suffering from a
X . chronic course of the discase (activity I), in most cases this index does
- not retura to normal before the patients' release from the waxd.

. 3. A higher DMA content in the blood is found in most patiensAsuf-
fering from progressive polyarthritis, especially in the acute course of
the process. » r

L. Tn more than 50 percent of the investigated chronic tonsilli-
tis potients the DMA content of the leukocytes is normal, and also when
reduced to one milliliter of Llcod. In the tounsil tissue tne DNA cone

Q $ent was increased.

e e v, f—_ 7 > o —— b o o
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5. The investigation established a direct cormclation between the .‘
I contens of the blood ond the C-reactive protein, antistreptolysin O i
titers, cnd fibrinogen. Tac correlaticn with the values of the diphenyl-
amine reaction ard slalic acid test was less pronounced.

In natients in the active dhasce of the rheoumatic process an in-
erecsed DA content was found rore frequently than an increease in the
valucs of trhe diphenylamine react¥on and sialic acid.
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